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(54) SILVER HAUDE PHOTOGRAPHIC EMULSION, ITS PRODUCTION AND PHOTOGRAPHIC 
SENSITIVE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silver halide photographic emulsion having high sensitive 
and low in fogging and a producing nnethod of the silver halide photographic emulsion. 
SOLUTION: The silver halide photographic emulsion is prepared by introducing a process for 
providing a region different in halide (composition on the surface of the silver halide particles in the 
interval from the start to the finish of the addition of a chemical sensitizer and/or a process for 
adding the chemical sensitizing controlling agent with respect to a silver halide emulsion having a 
chemical sensitive nucleus on silver halide particles. The silver halide emulsion is high in sensitivity 
and low in fogging and then, the silver halide photographic emulsion having high sensitivity and low 
in fogging is obtained. 
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fir^, Photographic Emulsion Oianistry (The Focal P 
ressttflj 1 9 6 6^) : V.L.2el1l<ina/i^^^^> Making 
and Coating Photographic Emulsion (The Fbrcal Pre 
ssttffJl 9 6 4^) !ii'fc8E«8?n/c:^*ffll.5-rPIS 

[0 054] i&^mmit. fpiim, t>*- 

[0 05 5] PiB$il:&;^©-o©JKSC-e*4>'M3y>'fb 
«>Ci*)f&S. Sfc. !|#BiBS6 3-224 00 2#B^ 

nmv- 1 - 1 8 3 4 1 m^K. 

[0 05 6] **?9©/>py>{bl8«,JlfiJ*tC^*tiS/N 

©le^-cfciu. g5?c. ^^^y>^b^ateao«jg». 

e<D^^ a y ^ffifiXo^x n y l.fb«B<DfilBS-?-^-eiS^IB 

-o-'^ay>^bfiH♦B«r^^T•F»3g^J^i::&■r2>*^^=■-c*a. 
[0 057] ifc. *iei!^©iifi8fit». ^^^^*^^ay> 
<b«isi4^®j«®(c4,jaffl-c#?.. ^<^^^ay>-^b^i^a 

JJieSiie^Jg^Oib (TJ^-^i* htb) *!l~2 0®fc 
i'hibttMCC, 1. 2Jii±8. 0*iflJ*s»*L/<. ^ 
[0 05 8] *^J<D/Nn-5''>{bStB«,S'J*«:$*nS-'^ 
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5? ^US#{c cfc -3 -CififiKcDflAj: ^, y N n y >^b«S*ifif 

SHbis^t ^'©-'^^y ^•(biRmoa^^jiS^s nr i> 

[005 9] 2(E^%?a©>'^ay>^bfiI^fi^=■«. «Ei^«a«rW 

W, 5 3t:«±cD|g{aiS«:^t?*l^*J|LSiJt}3©^M3y>^b 
«8*!l[-?©±!aiJffiS}© 5 0 %W±*?. C t *i5f $ Hi 
*i. 8 0%fe(±*.5Ci*iH(C»i!bl», 
10 0^«1 0 2|sij(±r*SCi*JHK:(r?*L/(,>. 

[006 0 ] #{C^«jite^-r*SlS^t»> fii^^F«33Bi 7 

[0 06 1 ] mism<DmA:^iC'^i.^ximicfsimttj: 

20 1 1 7 8 1 ^^mcM^m^tl?>J: '>rj:mim'(*>mm 
jasflnfi:^^, ^<biB««i^*asfln-rs:^ffi. ^^b«}>< 

[0 06 2 ] ¥«&^©6fiiitl«, {?«^«J.F.Hamilto 
n,Phot.Sci.Enq.,ll, S7> (1967) •^T.Shiozawa.J.Soc.P 
30 hot. Sci. Japan. 3 5. 2 1 3. ( 1 9 7 2 ) tcffitfc 

ofc^^ay>•^b^Rte^^:STii«^Ka^ffl©> •:''>^k: 

©ffi?ite^©J5**iWC>S. •S-?«*saab(C< < ^c-5© 
•CieFJ^(0. 2 5 Mm©il3©*4^-{cStb-C2 0 0 k 
VW±) ©S^iifii:^«:fflt>fc:^3»iJ:f)»?g{cSi|-r5 
40 ciT&Jf*?.. c©j:^!tt:&aK:,fcOffen/ct!i^=-©^ 

fC-Ql^T ©IEffii®©^4aS^:)^«:*^st) S C i *Sf * s . 

[0 06 3 ] /^uy>•^b^B*i^JK^s;fc«!fe)a!8s 
^©3asK:*jt,»r. F-hr>y©/tie). JKjf, izu^s 

CXf ;i/JL'>'jci'©*;u=iy><b-^!K!-?>. * K 5 -^Aft, M 

«fije. is*&, f 'j-^A. yy!>Ai^*/c»^-©«ide. 

ai;'5Aie*A:»-e©liiS. ®tifi*/c«SSlt^^!&<!f©^ 

50 sci35i!f#*cjffsn,», *^©^^ay>^t^B#La^)^i. 
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[0 064] 2|E«q)g{c*ji,>T. *^jftj(i4©>'>Dy>{tiR 

Ol9:^«?rl5raiiCDRIfeK:»©L/fcl^©itS-C*S. » 

;A: 0 -c«:gj L . <D t- > h ±CDtt^ieS S fcwts^i^ 
©SS«:«iJ5£t- S C i rff ^ n S . 
[0 06 5] ¥i^S=Zd i n i/Zn i 
2tE«BJCD>'^oy>{b^S?L^J©T^^3l^!S{*. O. l Mm~ 
10. 0 wm-CAiC<b*l»SEL<, M{CW$L<« 
0. 2mn— 5. 0Mm> ^fcSf^KltO. 3 Mm- 
3. Owm-C**. ^»»14©iE«a?LS'J». m^it. 
imvS5 9- 1 77 5 3 5#^irffi. 1516 0 - 1 3 8 5 3 
8#^^. 1^5 9 - 5 2 2 3 8^ilr«. 1516 0-143 
3 3 l#4>$a, i^6 0 -3 57 2 e#4:^. 1^6 0-2 
5 8 5 3 e#4>*llSiO'liI6 1-14 6 SQ^^icmfik 

[0 066] m^«Jt4©jRS?LSiJ». m^lit. ^mVSQ 
1 - 1 4 6 3 6#4^ffi(CB8^3nfca?Sffi?LSfiJ4«!£SS 

[0 067] :^mm<o^^uy>imn^^^^^>miSc 

[0 06 8] Btr«©*fli6f9«. 3-13162 
^^m. ^railS5 7- 1 5 42 3 2#4^. 155 9 - 1 
7 7 53 5-^^Jf#S, RI60 - 1 3 8 5 38-^4^. I§16 
0- 1 43 33 1 1116 1 - 8 8 2 5 3#4>«S 

0*|516 1-112 14 2^{Zm^ic^y^i;^tlX^^i. — 

fi. m&mQ 3-io6745#^^ 

«B. 1 - 1 8 3 6 4 6-^4i«. I§1 1 - 2 8 4 8 4 

8#^b$fi. mi - 27 92 37-^4^. 1512 - 1 2 1 4 

2#^scflii 1 -2 7 3 0 3 3^^;f«8^ecia7n?n-c 

[0 06 9] fft^eStpK:ffll,>i-<^^9^>A5l^«-y-7 
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[0 07 0 ] 42r^^>*5i,>«-b*-79^><^^-5-f>i^-© 

LJSCi*J-C#4. ^m^^4, 7 1 3. 320#HJ 
ilfflS (Maskaskv) (UT. TMa s k a s k y -inj 
tmfi) cc«, K<b{cj:i3;rfg^3h.=^>fi*. 
1 if'y^mfc*) 3 0 M^-'UslSjlS, L< tt. §S:tJ^cK 
{bS»l*ffll,>5Ci{Cj;0 1 2 ti-t^l/jfeiffltCjlliii^J-l+St: 
i;5:ft^L/"CC»4. *ll> Ma s ka s ky-IIIdiffi 

it. m^ii. Naoci, favs.i'. mm^^'j'tf 

mUhtli, ttc. *Si|#l^=ll4. 9 4 2. 1 2 0#BJ 
(K i ns^) tc«. ■tf7^>*5l,»«¥-7 9=-><^ 
A ^ > y-©> >fiX^* T;i'=t^;WbS'JrK'fb-r 5 
cidsSft^snrfeO. 3-a -^-'N-!t#i*fcbllHII0 4 3 4 

0 1 2#BJ*fflS <Ta kada^) tClJ, ;^iC©5'^© 

[0 07 1 ] (I) R-SO, S-M 

(II) R-SO.S-Ri 

(III) R-SO.S-Lm-SSO.-R, 

i^tp. R. R,jio'R,», mmm, 

S!ljS;S*^U. MB. L«. 
^■r. m«. OfcL/<«l*«-r. R. Ri. 
R.. L»il6'&Lr3K*Jgfi£'r-5*>©r*-3Tti 
] 

(f. T-fef^;HbfcL< «7^f;Mb-if^^>*iSams. 
*^tJ({b^{cW58!ir$>S1«M3P9 -166838 K:^ 3 

[0 07 2] 2|£«?«©^^^y>^bfi8¥Lgll©8as^^ (m.% 

miVSB 2-7 04 0-^i^«:S^W*liE«83nr*J 

[0 07 3] ®ittt!BjSr*S*:r>;i»it^j. ^mm 
(jyptt <ti>\ ffl*««jRi©S3»{^«:ss»n-t* Otoic i 
*<. ?LS'J©*7'';'&j«ii>i+oto. j&io. iSB#s>E14*tfii 

■rt*. -^f PSiy;u*:/Kb^Rc;f/*ft:»Tifi'> 

50 f'Mb^ife^JiRFtcjf?* Lt>. J:»)j(fSL-i»'^f-niBy;u 



C9) 

IS 

6 3 -4 1 84 s^^mtcmmicim^tixi^^i,. 

[0 0 7 4] ±ge'vf-aiay;U*7'h<t^ig5. 71f^> 

J!Cc»*L<»5x 1 o-'-3x 1 o-'*;u-e*?.. c 

[0 07 5] s^i^L/c-'^□y>^b^^m»|Jti, ^^uvi^it lo 

fi^i&<Dljmt\yX\t, !|$5BBg6 3-24393 6 
#<2:«l. 1 - 1 8 5 5 4 9 -^^^W^SfCflatKOieil 

J:*)fj:i>im&m. Wb:>-h ytJA. T-:t> 

[0 07 6] sec. *^B^©^^^y>■^t^B*LSlJ«^9S^fe 

— (Research Disclosure, WTR 

[0 07 8]No. 1 76 43 <p. 23-24) 
No. 18716 (p. 648~649) 
No, 308119 (p. 996. IV-A. B. C, 
D : H. I . Jll) 30 
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ffli>^). *»BJ©^^^y>^bfiB#L^PJr^3:^t(,w^ay>{b 
[007 9] mi,^i>cttiiviti^i^my3mamiic 

[008 0] cti^<Dtmic-o{,^xit. ^m<^pfm2, 

6 8 8. 5 4 5#HJ|ffl#. |gI02. 9 1 2. 3 2 9#BJ 
iNB». 15103. 3 9 7. 0 6 0^B^*fflS. |SJ»3, 6 1 
5, 6 3 5#?§ffl». 11103, 6 2 8. 9 6 A-^mM 
«. 3l®^i*»l. 1 9 5, 3 0 2#?«*fflS. ra^l . 

2 4 2. 5 8 8#BJ|ffl#, mm I. 2 9 3. 8 6 2^IB 

mmmo&mmm. sj^i^ (ols) 02. 030. 

3 2 6#Hjffls. 15102, 12 1.7 8o^mmm. 1$ 

i^BS4 3 - 1 4 0 3 0-^i&«^-¥»RD 1 7 6#1 76 4 
3 ( 1 9 7 12 m2 3MVJC0 J mmcbMz 

[0 08 1 ] *«l§©iaytt**4«:fPfi3ErSSUT. 

^jrsn-ci**. Site. Mji-r5.iatftS^*»n-r. 

[008 2] 

mi] 



(10) 
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1 1-352619 

18 





RDNa 308119 


RDHl 17643 


RDNd 18716 




1002HVIt-i:® 


25M 


650 M 




lOOlHVII- J:^ 


25 H 






998 MV 


24 H 






1003fiViri-C^, 


26-26 H 






1003MVHI 


26^^26 S 






1003MViII 






7 ^ td & 


1003MVII1 








lOOdSIX 


26 H 


661 M 


;^ ^ ;>l&±»g 


ioo6]Szin 


27 H 


660 H 


^191 ift^ 


1006^X11 


27 S 


650 M 




1006HIII 


27 M 


650 M 




1005^X1 


26-26^ 


650 M 




1007MXVI 








101i:gXXB:S 







:$i^m<Dmi/tuni>ci,t. m.*r<Dijy'^--i:mm-ri>ct 20* [00 8 3] 





RDNd 308119 


RDNa 17643 




lOOimVII-D^ 


25MVII - C-Glffl 




1001 K VII -DlB 


25HVn - C-G^S 


t*' T V * :/ 9 - 


lOOlHVII - D^S 


25HVn - C-G^ 






25 g VII - G^ 


DIR;(i r 5 - 


lOoiHvn- Fifi 


2siivn - pgi 


BAR if-^f- 


ioo2Hvn- piH 






iooiHvn-F]S 






1001HVII-B« 





^timmint. RD3 0 8 1 1 9 xiv(cfB«san 

:$:»Bj(DJS:M&l!fWC*Jt,»r«, IJjf ©RD 1 7 6 4 3, 
^28H. RD 1 8 7 1 6 6 4 7~8M&0*RD 3 0 

8 1 1 9©xviiK:gs«8$nrc>s^<*%fiBfflr?)Ci 

[0084] *«H^©ffli3t*m{C». ftraOR D 3 0 8 40 

1 1 9 vii-KmiBi83nt:t,»S7 ^;ua?-JB-^* 

itmi£<DRD3 0 8 1 1 9 VII- K^iCi5t83nrt,^ 
[0 08 5] 3ls:*?§©J!S»ttm«. -en^:1ffiE■r^.^^P 



y>^l:^g?LS^J®^^ay>^t^B«4■7■*J2 osa%£i±%iS 

[0 0 8 6] S/t. 3|c«?«(Dia»fc^5ti(ef*52iy±©^>ay 

6 3&: * ^^ a y W bfigajfdn-c* r, -c J: 

S«©1 OSS%£(±*ifi*^)©*ii(?|;L<. 2 0Sfi% 
[0 08 7 ] 2|s:^DJ©fflattm{i:^sn-5:*«ig©^N 
K:*jt>T. -'^^y>^b^iB^^i^-lK^1^-fX«•7p»^^H^c4 
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[0 08 8 ] ^^mowMummmt. -^mt l < « 

tCfc^tffi. 10 

[0 08 9] y$i^m<r>mmm\t. m'^m\^^htxi>^'^ 

17643 HZ 8H-02 9H. RD 1 8 7 1 6 » 
6 1 5HSC;^RD3 0 8 1 1 9 X 1 XKlB«3n/cii 

[0 09 0] 

[0 09 1 ] SlJS^ai 1 20 

in^tiiL-^Wh g B r ^n<r>m& ( em- i ) » -i^-^ 

3. 5 N5SKfiB7k;^i 3 . 5 NHYb* -i^ 
*6 O^raCCto/tOaUOt/Co ^ttl*©EAg*e Om 
VCC«^. ^«a*$T^. !|$B8¥5-7 2e5 8^^&$B(C 

umoftas(nsz::^<*?LSij (em - i ) 

[0 09 2] mMf5 O -f KififiR©S^t5« 

«Ri ^;uti^*09LS«JEM- 1 5 0'ccc*5(,»r. p 30 
Ag = 8. oicvsss.iyMk. j^^^yimi^)\'^tcy) 

•=fe;U^/c»3 1 X 1 0-*-=&;U® 1 -x?=-;U- 3 - {.2-9- 

*«fiS«c aj: 4 J; *. {ciRsfiS; L. /c. ms. - * y TiiSiiK: & 

•2.B*ra«. 1 -xf^;U-3 - (2 -^T^/V;!/) ^^^-jr 

[0 09 3] ;>CI-»-C, -'NOyXtlR l 1 . 4 

g©4-t: Fa^^i^-e-^^^-Jb- 1 . 3. 3a. 7- 40 
7=-h-7-tf-f>7=>i3 1 gWrt-fe-O-t^^?'^. 0. 2 

[0 094] ©6nfc^^a■y>■fi:^B?LSlJ*. ^Slfi*s 
3 0 g/m'CC!5:.5J:^{CT?l&?Sl*0 h ';T42f— h 

/c, 

[0 09 5] «it®«i::fr 2 » — ft^ti®© > ^» -'■'ii' 

mi'f:)vnmm(DmMEM- 5 o-ctcisci-r. p 50 



^mW- 1 1 -3 526 1 9 
20 

Ag = 8. OtciHSUfc^, ^Nay>^l:JiBl*;uS/cO 
2 X 1 o-'*;uo5^:j-«tK± h y -^Aiistinofc. 5^:^- 
5SK:^^ y-i'A^&asfln bfc 2 otitic. «Bfiw:*fLT 

*asioL> WiyfpAg = 8. ojcisiil/. /^■5■<FiafiS 

*^6 3 0:»atc. >'>ciy>{bfigl 1 X 1 0-' 

^;KDi -x5=-;u- 3 - (2-?^T'yu;U) ^f^l^T 

4as*nL/. 36{c, J3ia-*r;'y7isfi®^c^c•s<fc^l(cJlft 

5, l-x^;V-3- (2 -^^TV^y;!/) ?=•3^"i»^T^r 

mr*^e. 1 o^-c*r>fc. 
[0 0 9 6 ] iJiC^r. -'^^y>•fbfiRl*;^^fc'^ 1. 4 

g©4-t Kn+i^-6-^?^;l'- 1. 3. 3a. 7- 
y-h'7lf-<>-r>i:3 1 e<Ot'^-<>-^^^>, 0. 2 
8 g©h y -/y:?'nf;u:^7^fU>;:^;i'7^>»:^ h y 

[009 7] f#6nA:/^^ywbl^8?Lff|J*«^»■c. 

a 1 i|pI«tCOri*if!4a2«:fE^L/c. 

*S®*!l:^2{Ctel,>-C> 1 -x9^;U-3 - (2 -^TV^y 
;U ) 5^ :i- U T L *^ o /cJl^i^«±g2ttJai*!i;^ 2 
<i:ISI'lll(£:b■C-'^^y>^b^RSJf^J*Pl8(L.. feW4a2i|SI 

«itlS«lS:^4» -^b^li/ffi*^f^^)^cl,»•C/^7>C Kiffl^© 

Jt®«l:7?2(C*Jl»-C. 5^:i-WEK:^-hy?ASVl -X9^ 
}V-3- (2 -5=-T^/y;U) 5^:t'?Ur**(CSSflnL/!6: 

tcM^it^izmmmif 2 i i^»(c L- r ^ ^ a y bffi 
9lSiJ^PSS«L. S»4a2il5le^tcUT^^^|s^c 2*f'Pfi5Et 

[0 09 8] «*i!i8M:&5 > ^ Kffl 

ffil *;Ut0S«O^^JEM- 1 4. 5 0'C{C*Jt,ir> p 
Ag = 8. Qictmi^fcm. 8R*{c*tL/-rO. 5*;l/% 

uvAg = 8. 0 KISSEL,. ^^'5' >( h'mi^<r>mj:i>mm 

imXLfc. -Xi.^V, ^^py>^b^Bl*;^^/c»J 2X 1 

fctk. >'^ay>jb«si-t;usyfcti 1 X 1 o-''=fc;i/©i - 

x3^;U-3- (2 -^^T'/y^U) ^*^u7^mtsaL. 
S%(C. SRS-:«77'y*J«jSK:!&SJ:^K:3KiegO;fc. 

)\^-3 - (2 -5=-rvyji') 9=-:f?ur=&»nit.r*>6 5 
[ 0 0 9 9 ] ^^ay>■fb^sl -t^us/co 1 . 4 

g©4- t Kn + S^- 6 -y?^-;!'- 1 . 3. 3a. 7- 
v"h^-lf-0-r><i:3 1 g©*42-r>-«f-5g='>. 0. 2 

8g©h y^v:7■^fc•J^:^7^^^>;:^;^5^>K:^^y'^» 
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[0100] »p>*l/^:>'^a^^•>^t^8*LS^J*fflc>•c. m.n 

a 1 <!:l5I«l(CUTW*4a3*ff/c. 

[ 0 1 0 1 ] s/c. ^^mmi- h V'^j'^iuaxmomm 
ffiSFia 4 3 0 i a a t ibi«ik: l- r Ki|st 

a4*f'PfiSL./c, 

[0 1 0 23 «ie®«i:^6:^ — ^b^i«J®«CC^^■5 
fiScDSft ■^)^JS^:«A■rl)l«!ffli^l!i:^- 
ilSl *;l'*BSS<3D?L»'JEM- l.«:. 5 0'CK:*ji,»t. p 
Aff = 8. Otcinasiyfc^, >'>ny>^l:;«Rl-t^U^/c'3 lo 
2x 1 0-'*;^©5^aHiSK:^^ 'J-fA^aiflllL/c. 

y>^t^Bl*;^^fc'^f'3^9ttK•:»- f •j'i'A*2x i o-' 

>'^ay>^l:fiRl ^^u^fcij 1 X 1 o-'*;i'©l -x 

^)i-3- (2 -g=-T-y';ju) ^^'^i^T'^mmo, i 
c 1 *^JDL. cc«ci^as*aaf?«!Srjasttib> wupa 

g = 8. OtCiSSSL/. -'N'S'-Y KfflR£©S*S^llS*3»A 

[0 1 0 3 ] ;>:i>-C. -'Nuy>^bSlBl -^rJW^/tO 1 . 4 20 
grC)4 - t Ko^'Jx'- 6 -^5=- ^U- 1 . 3. 3a. 7- 
h-^-tf-Y 3 1 grOaf-fe-Y>-fef-7^>. 0. 2 

[0104] ^s^=.n/c>'^ay>■^fc^B?LSlJ%ffl^»■c. Knsf 

a 1 ira««:0-Cfeti|sfa 5 

[0105) «les^t!i*7 > — ft^aaflajftniisjetfc 

Kiffl<iS©S^c5<R^SI%«A•r■2.itffli^!i:^- 
^Rl •=e;uffi^a©?L»iJEM- 1 4, 5 0'CCCfcliT. p 
As = 8. 0{Cgai5L//c^. ^NnyXtilRl •t^l'SfcO 30 

0. 5*;l/%©NaC 1 *aSflnL. CCK:ffi^*i§?8[* 
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* i>'^uy>^b^Bl*;^^/c'^ i x i o-'^:;kdi -^^ 
i»faK:*3/c«3as*nL/c. -eofffl. pAg = 8. o 

fcic^. 1 -xg^;u-3 - (2 -?-TV';;u) ^^-sf-;? 
[ 0 1 0 6 ] ;xt,»r. ^^ay>^bfiSl *;u^/cO 1 . 4 

g©4-b Kn+->-6-y5=-iU- 1 . 3. 3a, 7- 
f"h-7lf-r>7'>i3 1 ffCD*-fe>r>-^^5^>. 0. 2 

[0107] 6nfc^Nay>{t48¥LStJ*fflC>r> 
a 1 d:liI«(CLrsCI4a6«:ff/c. 
[0 1 0 8] f#6.n/c«*4a l~a6BLy'K«!*b2. c 
2 4. Wfe^t-C 1/10 Of^R^feO, T^d^^wsm. 
^fflUtr. 2 0'C. 1 0^©^ffi3^«*tfC», 

[0109] ^ffilSSHTiBSCtCctO^Jbfcfiir**, 
[0 1 10] S!S= - 1 o gE 
{It, 0. lC0iSS=fe-^^4»3tJlt?* 

[0111] f#6nfc*:?'';Siyfj!Re4. Kil4a 1<0* 

T/usi^'siK* 1 0 0 i b/tffl*fffl-ca3 cc^r. 
[0 112] (.mmmm.') 

^^fi^-fffiitM- y>A (4*^) 

NaC 1 

[0 1 13] 
[«3] 



2. 5 g 
1 0 g 
3 5 g 

0. 5g 











al 


100 


100 




a2 


150 


90 




b2 


90 


100 




c2 


20 


90 




ad 


80 


150 




a4 


110 


100 




a5 


50 


180 




a6 


160 


100 





[0 114] ^3(C7S-r±5tc. ■^t^iiIffli©3^4^T>'^•7 
[0115] mMm2 

m»MT- 1 Oll8» ItMBge 2 - 1 6 0 1 2 8-^4> 



so 



A- l^tCE- l?ffi=&«RfinL, ^CD^B- 1 jRiC- 1 

[0116] -e©^. D- lSE«:aSSnO. 3 l^AH^T 
iag* 6 0 -CtCilf . MtCG- 1 jffi«:aS»nL. h-iss 
rpH49. atCiSSIb. 6. 5^«JfiS*?fo/t. 
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23 



©ta. F-l>trpH?r5. g|D©B- 1 

(A- 1«) 

Ha* 'J •i'A 
(B- 1«) 



[0118] 



nmW- 1 1 -3 526 1 9 
24 

* Wf^c2tt©5RS®«:t>-:>ECD = 0. 7 2 urn. CO 
V= 1 6%©*^ftfc¥mSiJ-C*-5/c. 
[0117] 



38. 
1 1 . 
34. 



Og 
7 s 
OL 



(.C-im 
(D- 1«) 



8 10. 0 s 

3 8 1 5mL 



5 6 7. 3 g 
3 8 1 5mL 

16 3. 4 8 



HO (CH.CH.O) m (CH (CH,) CH.O) (CH.CH.O) 
(m+n = 9. 7 7 ) ©1 0%x4f 5. 5mL 



n H 



[0119] 



mm ( 1 0%) 

(F- 1«) 

5 6%mm;^tm 

(G- 1*0?) 

T>-=&-T7K (2 8%) 

CH-im 

7i<S8{t*'J'i7A*?§ffii (10?^) 

[0120] mmtKitSL^nmEM- 2omm 

h, I -2?fl[%aJJinL.fc», B-2«. C-2?«. D- 

o-r?^))nL. Em-2*SiS!iL</c. 
[0121] CCr. B-2St> C-2?8[, D-2iK© 

[0122] m^mt. 9frm i as«n*sii:ssf*3o 

^iaa[*75'C> pAgSrS. 9. pH*5. 8{C3 
>^a-;^L/T^f^fc. Sll^Jnf WB- 2?S©6 5. 

8%*as*nL//c. ^©«, j-2«*^»nL.. so^k 

t?SIoSSl^©;®fffiSffi?: 4 0 -CKTtf . p A g % 1 

0. 3K:i3!Bo. H-2m.^2^m&mv±m^mtia 
it^^{cii2 8sjn*?f-o/c. m2^»n«st£:gsi^o»; 



3 9 6 1 mL 



9 1. 1 mL 



10 5. 7mL 



30iJK^iaa*4 0X:. pAff€:10. 3. pH*5. OK: 
3> ha-;UL/T?ft>. B-2fS©SI'3SrT-<r8S)mL/ 
fc. pAgSO'pH©=i> M3-;M*E- 2«, F-2 

Wi. K- 2jffi*^»nLr?fofc. Ajrto. Miasjrascxm 
28JAncctec>-r« as*n^ffl(c«trsas»nffi«(*^4fc* 

[0123] iET-Jgfi£f«CC. ^m^b - 7 2 6 5 8-^^^ 
«rftI^-C»»tO. 4 0*C(C*J(,>T. pAg8. 0 6. p 

H5. Q(o%m^mc, 

[0124] c<D^m^<r>J^u¥->^tlm.^^m=mwL 
mf^-c^mLtctci. ECD (.msmmviWkmm.) 

*n. 5 0 Mm. «iS^?&*n 4%. ¥i^r;^'<i' hit 

fc, 

[0125] 



40 



(A-2^ 

HO (CH.CH.O) m (CH (CH,) CH.O) 
(m+n = 9. n) <O\0%x.it^~')\,T^WL 4. 



5 19. 9 s 

(CH,CH,0) 
5 mL 



nH 



[0126} 



(14) !|$BS¥ 1 1 -3 52 6 1 9 

25 26 
a*UfiJT- 1 5. 3^JU+i^ 

*r 1 8 . 0 L 

(B-2fK) 

3. bNmmWiimm 2 7 8 7mL 

ic-zm) 

Hfb^'J-JA 1 0 2 0g 

mtiJ'J'^J^ 2 9. Ig 

2 50 0mL 

[0127] 10 

(D-2«) 

mtiJ^J'tJJ^ 6 18. 5 g 

iJ^ft^'J't'A 8. 7g 

tKT 1 5 0 OmL 



[0128] 



[0129] 



[0130] 



(E-2?K) 

MittfVlJJ^ 2 0 8. 3 g 

lOOOmL 

(F-2}«) 
(G-2>S) 

ll'ft:^U'i'A 6 2 4. 8g 

*-C 150 OmL 



(H-2iffi) 

3. 0mm.%<D-^f^^>6mitmtim.-^ (ECD= 0. O SMm) *i6fi£-2>» 
ite^SiStJ 0. 6 7 2*Jl'ffl3 

^tf5. 0%©H2f7 5i^>;»?89 9 4 2mL(C 1 0. 5 9 30 4 0 'CtcMiaib/t*!. pH. E A g ttftijm>/j:*>o/c. 
-tJKOmKaSi 10. 59 ^JUOmitti V 'I^J^^^ts:^ [0131] 
^S^ 3 09 2mL«:3 bfi-fBiMiX^mmabrm* 

( I -2m) 

-ffi<fc^:i-JlJR*-'Nny>{t«B 1 *;i/^/c*) 1 . 4 x i 0-'-=&;u$tf*^ 

1 OmL 

(J -2«) 

x9^^^^5^;^.>^d^>i?:^ h «; •?A^r''^^3^'>{b^Rl 2. 3xi o-' 

■t;l/$t?7K^ 1 0 0 m L 

1 0 %*M^t* V A7k^ !j2«a 
[0 13 2] [^4] 



CIS) 



27 



1 1-352619 

28 







W* UU »V !■! 

(mln) 


i%) 


t/V 1 UwX B Tl 

(mol 96) 




B - 2 


0,00 


0,0 


2.0 




C-2 


6.26 


11.7 


2.0 






8.63 


21.2 


2.0 






12.65 


34.8 


2.0 






16.81 


47.3 


2.0 






19.85 


65.8 


2.0 




B-2 


0.00 


65.8 


1.0 




D-2 


6.23 


73. B 


1.0 






12.62 


82.5 


1.0 






18.67 


91.1 


l.O 






24.42 


100.0 


1.0 



[0133} «-fb^i«?SSXS» ±S2?LSIJEM - 2 tC, Ji^ 

[0134] mMhtcit-^OS. (-'>ny><b«g 1 -t^l-* 

ifilffifejR (SD-6. SD-7) 

3" :t r > K r > •=€: ^ A 

TAi nt^mmT^^'^Mmtbxw^m) 

[0136] Aj:*}. itffifeJRlJ, itJSfeSROffSS*? 
-) r3. 50 0 r pmtCTS 0-1 2 0^rafCt>/£:-:> 30 

Xtmr 4 c i tc J: o -c^/cH^faSfti^^l^^^tfeiKJi^ffl 

[0 13 7] {mm«kij\) c^^Bj) 

5 5-CK8alSl//cEM-2K:> 5^3hi^T>iJr>^-'t? 
(CKB r 4Ag{C^*-r'2)-t;UifC4%. N a CI *A g 

{C)^-rs*;H:b-ci%s^»nb, igii>-cAeNo,*^i)n 

EA g*n 2 0mV{£:3ic4J:^l{CLr>'^^-1' KiliES 
©S^rfS«Hl|8«:i»ALfc, CC-C. -fb^^ffliMlllfflSiyf 

[0 13 8]-€-O«. PMTiTA I *a$JnL. ^py 
>'fbfi8«,!PJ*P3SSL/)fc. l@(S!S|{cite^<Oie{b«R^W^ 

[0139] <i»®M:&2 > 50 



[0135] 



1 Ome 
1 4 5 m e 
1 0-'-=e;l/ 
1 0-'-=e;l/ 
2mg 
1 Om? 
10 0m? 

i§®wai:35ri il^fi|{cL-•c/^a■^''MbaB«,»^J*iffllS 

0 O^t?*-?^:. 

[0 140] <teja!«&:^3) (*^^) 

%?f*D-r«:. EAg?: 1 2 OrnVtCiSSLz/cW^J, m 
mmi52 <!:|5I«{CLr^NoyWbig¥LffiJ*iS!S!ibfc, 

[0141] <*«(aii&:&4> (.imm) 

itia^:;&3{C*5C>-C. EAg* 1 2 OmVtCSSKU. T 

[0142] m^-f3-:f'}ifiScmtf£i>v^mtmAo^ 
[0143] <iejfflite*5> {imm) 

!> r D V > YbftgfLSO^PiSS L 

[0144] m^vkf5& ) iimm) 



29 



tSO^aT? 4 »-C. KB A g{c*f-r -5 ^^l-itT? 4 

XAgNO, ^miSDL, EAe*n 2 OmVtc^c^J:^ 
(CLx-Ctf KifflfiJE©S>EcS^JS©!»A*, Sets 

[0145] i^!mim^(Ditim^m^i:7iSi^mm 
CO 1 46] (i^Bi&isi) c^iew) 
[0147] mimim^(Di^^m^mmi7i3ii^mm 

SIWl|[Ri|J«f'J (UV - 1 ) 

mmi^mimm (o i i - 1 ) 

1^2 IS : ^HSm 
it^ ( S C - 1 ) 

nmM^mm (o i 1-2) 

[0151] 



(16) !($g8¥ 1 1 -3 52 6 1 9 

30 

* C 5 . n^f-mikiii&iC X f if + 1- C L^WS|5*5 

r * -ct, » c i 3 n/c. 
[0 148] <ttfflito:^8) (ib*!?^) 

L/C. 

[0149] v^\3y>its&t>^-mmiu<Di'^m'» r 

3Hg*^-!ffi?l6ttl4K*4l 1~1 B^fP^dcL/c. ^c*i> 
[0150] 



0 
0 
0 

1 

0 
0 

1 



1 6 

2 0 

1 6 

2 3 

1 5 

1 7 

2 7 



1 : (Sl^jt^Jffil^S 
i^ll^b8B?L»iJ (ECD= 0. 3 8wm. 

m^im%Wl (.ECD = 0. 2 7 Mm. 



^iba8*W*8. 0*;l'%) 

0. 50 

0.2 1 



[0 15 2] 



<SD- 1 ) 
IffflSeSR (SD-2) 
tfiSSfeSR (SD-3) 
^tlSifeJB (SD-4) 

'^ri^ij-:f=7- (c- 1) 

%yT-^t)^=7- <C-2) 

:?7v- K'>T>*7"^- (CC-1) 

D I R-fb^ (D - 1) 

^m.^mmm co i 1-2) 
m4is : ^mmm&m 

jJc^^bSBILSiJ (ECD= 0. 5 2ym. 
^IKbiBiPLffJ (ECD=0. 3 Sum. 



2 
1 
1 
1 



(S D- 1) 
itISfeJR (SD-2) 
(SD-3) 



8X10-" 
9x10-' 
9 X 1 0-' 
0X10-' 
0. 48 
0. 14 
0.02 1 
0. 020 
0. 53 
1.30 



0.6 2 
^^t«8^*8. 0-t;U%) 

0. 27 
2. 3 X 1 0-* 
1 . 2 X 1 O-' 
1 . 6 X 1 0-' 



[0153] 



CO 1 54] 



[0 15 5] 




- 4 



- 4 



(17) t^mW- 1 1 -3 52 6 1 9 

31 32 
itlffieSS (SD-4) 1.2X10-' 

(C- 1) 0.15 

- (C-2) 0. 1 8 

^■7- Kv'TV*^'?- (CC- 1 ) 0. 03 0 

D I Rit^ (D - 1 ) 0.013 

wmt^Mimm (o i i - 1 ) 0.30 

H^-7^> 0. 9 3 

US/a : iSSS^^Ii/S 

msi:<m%m (.EC D== I. oum. ^atm^mme. o^ji%) 

1. 27 

iSSSfe^ (SD-1) 1.3X10 
iSffflifeSg (SD-2) 1.3x10 
ieisKfeSR (SD-3) 1.6X10-' 
t'T>*7'7- (C-2) 0.12 
:<7^- Ki^T>*7'^- (CC- 1) 0. 013 

( O i 1 - 1 ) 0.14 

0. 9 1 

(SC- 1) 0.0 9 

^mi^mmm (o i 1 - 2) 0.11 

■bfvf^> 0. 80 

(ECD = Q. 3 Bum. mfm^^ms. o^jw) 

0.6 1 

dkmitmSi^i (ECD=0. 2 7 /urn. SR<I:«BS^*2. 0^;l'%) 

0. 20 
7 . 4X10-' 
6. 6X10-' 
0.18 
0.4 4 
0.7 5 
1.95 

118 H : 

mmm9U?] (ECD=o. 5 sum. mtM'^mB. o*;u%) 

0. 87 

iflSfeJR (SD-6) 2. 4X10-' 

iS/Sfe SR ( S D - 7 ) 2. 4X10-' 

v-tf>5'/77'^- (M- 1) 0. 058 

■7-lf>^?:*7:/^- (M-2) 0. 13 

D I Rit-^ (D-2) 0.02 5 

D I R^fc^ (D-3) 0.02 5 

iSMi^mimm (0 i 1 -2) 0.50 

1.00 

09 Jl : i^SSiibail^Ji 
mbiCfikTit^mm:fj^L^fcEM-2 1. 2 7 

mm&m (sd-6) 1.4x10-' 

«BS!fe5R (SD-7) 1.4X10-' 



IfHSfeJR (SD- 


4) 




*tiase3R (SD- 


5) 






(M- 


1) 




(M- 


2) 


iSi^j^WIS^iSS (Oil 


-2) 









!|#ga¥ 1 1 -3 52 6 1 9 



33 



34 



v-fef^^^T"?- (M- 2) 
•^^^y^ij-f'j- (M-3) 



0. 084 
0. 064 
0.012 
0. 27 
0.012 



ij'j-- Kv-tf>$/7:r^- (CM- 1 ) 



■m^Mmis^u ( o i 1 - 1 ) 
■m^f^mm^ (o i 1-2) 



1. 00 



[0156] 




0. 
0. 



0. 
0. 
0. 
0. 
1 . 



2 0 
6 0 



0 8 

1 5 

2 0 
1 9 
1 0 



HI 2@ : 

^^<b«R?lSiJ ( E C D = 0 . 3 Sum. i?^{blR^W*8. 0 *;!/%) 

0. 22 

^ll^b«B?LSiJ ( E C D = 0 . 2 7um, S^{l:fiR^*2. 0-=e;l'%) 

0. 10 

iefffifejg (SD-8) 4. 9 X 1 0-* 

Ax-u—h^v- (Y- 1 ) 0.7 5 

D I R{t^ (D - 1 ) 0.0 1 

iaf»j*iW*S;»« (O i 1 -2) 0.3 0 

1.2 0 

mi 3e : 4)JSSW^t^ 
«ia<t«8llSiJ (ECD= 0. 5 9 Mm, 9^{i^^W^8. O^^L-^) 

0.9 0 

ieHRfelS ( S D - 8 ) 3. 2X10-' 

ieiffifeSS (SD-9) 3.2X10-' 
-fiU-*:/7- (Y- 1) 0.15 
D 1 R^b^ (D - 1 ) 0.010 
lSi»^.WlS?g« (O i 1 -2) 0.046 
•tf^f'V 0. 47 



«^^fc«B?UPJ (ECD= 1. 0 0 Mm. ^{bfiRSW^S. 0 *;!'%) 



HI 56: HI 

i^li^bl8#LSiJ (ECD = 0. 0 8 Mm, ??5<b«B?L^W* 1 . 0^;U9^) 

0. 40 



CO 15 7] 



iSSifeSR (SD-8) 
if/fife jR (SD-9) 
As-xi-fi-f^- (Y- 1 ) 
ieS?»^WI»;S«IE (O i 1-2) 



3. 
3. 



0. 85 
2 X 1 0-' 
2 X 1 0-* 

0. 1 1 
0. 0 4 6 

0. 47 



^9m.mm (uv - 1 ) 
%^mm (uv-2) 
mii^mmm (o i i - 1 ) 



0. 0 6 5 
0. 10 
0. 07 



t 0 1 5 8 ] 



(19) 1 1 -3 52 6 1 9 

35 36 

WMi^mmm io i \ -3) o. o? 

t^Jl^-7Vl':^ij^>':y*- (HS- \) 0.40 

H2f-7^> 1.31 



mi 619 : m2imm 

T)l'iJVBjm\&-? y htPlPM- I (ECD = 2 urn) 0. 15 

;J<>;>^;U>4Ji"; U- h (ECD = 0. 08Mm) 0. 04 

m*)m (WAX- 1 ) 0.04 
•b*7^> 0. 5 5 

C 0 1 5 9 ] Aite. ±§B©ffe(C, ^flJifegiJS u-l.:»iO [0160] l.^^mcm\>>Mt^<omi&iliXriCfr 

iikm]su-2. n^mimmv- 1, mmu- 1. H -r, 

-2. ^^esijsT- 1 . i3-y''jm±^iAF- i. af- co i e 1 3 

2SiyT%BliSiJD I - 1 *8(S»nb/c, D I - 1 ©SSftnfiti C<t 1 ] 

9. 4mR/'m'iLfc. 



(20) ^mW- 1 1 -3 52 6 1 9 




M- 1 





[0162] 



Ut2] 





[0163] 



41 

D-1 



nmW- 1 1 -3 5 2 6 1 9 
42 




[0 164] 



(23) nmW- 1 1 -3 5 2 6 1 9 

43 44 
Oil - 1 




;ooCbH,7 
;ooCaH,7 



Oil - 2 



Oil - 3 




SC- 1 



SC- 2 




OH 



[0165] 



[ft 5] 



(24) n^W- 1 1 -3 526 1 9 



UV- 1 



UV-2 




WAX - 1 

CHs CHs Cli^ 

CHi— Si - O — (|i - Oh-Si - CHs 

CM3 CHa CI^A 

fiS¥i^i5^a MW : 3.000 

Su- 1 

NaO^ - CH - COOCeHiT 
CHs ~ COOCaHiT 

Su-2 



C,H7(i) 




CH7(i) SO,Na 



[0166] 



(25) 1 1 - 3 5 2 6 1 9 

47 48 

SD- 1 




s s 

I e I 

(CHOaSOs (CHa)sSOaH 




SD-3 




to 16 7) 



(26) I^MT 1 1 -3 52 6 1 9 

49 50 

SD-6 

CjHb 




e>H=C-CH=<^XX. 
( C H«)4 S of (CHg)4S0aH . NCCsHs), 






[0 16 8] 



40 C^b8] 



(27) 



SI 



SD-9 




O 




■CH 




O 



(CH,)3S0, 



N 



;H2)sSOsNa 



O^mW- 1 1 -3 526 1 9 
52 




H- 1 



ONa 



H-2 



(CH2 = CHS02CHa)20 



AF- 1 



AF-2 



N-N 
HS-HT II 

N-N 




CH-CH, 



n 



n : m-^m 1000 




[0169} 



[^b9] 



(28) 

53 

DI- 1 rFfE3fiJc55-OjS^) 



nWS^ 1 1 -3 52 6 1 9 
54 



1=0 



Rfe^A : lift^B : fift^C = 50 : 46 : 4 (*^Ht) 



PM - 1 



-(CH 



CHa 



CHa 



COOH 



COOC2H8 COOCH 



X : y : z = 2 : 3 : 4 



V- 1 




R : Ht/rjiSOsH 



HS- 1 



CHa 




SOaH 



[0 17 0] f#e,nfcs«£t 1 1 1 8 ^ aa3fe-c-fe>-> 40 

[0171] <; + 0 . 1 ©iSS'S-^^SIK «yixii 

[0 17 2] ®M[= - 1 o e E iSe 



*4N 0 . 11 ©sm-cff en/cSiffi* 1 0 0 tri>^m 
[0173] mmxm o s-c) 

e^3 0its> 

3^1 5fj} 
l«'3 0f* 



[0 174] 



(29) %mW-l 1 -352 6 1 9 

55 S6 

4. 75g 

Mjmmm-t }- 'J A 4. zbs 

t Fn+i/'JUr 5 > l/2fiftKife 2. Og 

JSR^I^K^y-i^A 3 7. 5ff 

liit:^ h y-i^A 1. 3g 

~ h V UESfm • \- '} 1; (i-7id&) 2. 5g 

^Kib^y-i'A 1. Og 
TK^ftJ^n y h;UiL/. pH=10. OKgj^-rs. 



[0 175] 



[0 17 6] 



[0 17 7] 



[0178] 



10 0. Oe 

10. 0 g 

15 0. 0 g 

1 0. 0 g 



*«r»D*.r 1 'J T>^-T*ffil>rp H4. 4(CiBS-r-S. 

9'3HS!E»r>-tX'5A 17 5. Og 

«l7kffi«EK:»- h >; -i; A 8 . 5 g 

^^ffiSiftK:^- h y 't'A 2. 3g 

***n*r 1 Ut; h.iU<i:L/. i*ffi!«rffll>r pH6. OtCiHS-r-S, 



1/ (37 %zK^}R) 



1.5ml 
7. 5m 1 



»S [^5] 











mm 


11 




170 


100 




12 




150 


80 




IS 


^3 


UO 


80 




14 




100 


160 




15 




80 


100 




16 




90 


150 




17 




160 


100 




18 


^8 


30 


190 





(0 17 9] 



